A consecutive series of 80 patients undergoing endoscopic nasal sinus surgery was reviewed. There were 25 complications (31%) in 19 patients in this group. Eight complications (10%) including CSF leak, temporary blindness, and hemorrhage were considered major with the latter occurring most commonly. Synechiae were the most commonly occurring minor complication.
A retrospective chart review of the first 80 patients undergoing endoscopic surgery was performed. Table I lists the age, sex, and surgery type in this group of patients. Table II lists the procedures performed.  Table III divides patients according to surgical procedures. Table IV classifies the complications into major and minor operative and postoperative categories. A major complication is defined in this paper as any complication which results in blindness, CSF rhinorrhea, and hemorrhage requiring hospitalization for observation, transfusion, or surgical control. Minor or less severe complications are orbital hematoma, synechiae, tooth pain, persistent numbness, subcutaneous emphysema, or asthma attacks.
Intranasal ethmoidectomy and nasoantral windows were performed according to the techniques of Mes-serklingerjStammberger when possible. I All extensive sphenoethmoid surgical procedures were performed utilizing preoperative CAT scans to determine the extent of disease, The anatomy was frequently distorted because of previous surgery with the middle turbinate often partially or totally removed. In several instances, extensive nasal polyposis also markedly involved the middle turbinate which necessitated turbinate excision.
All surgical procedures were performed with endoscopic equipment purchased from Karl Storz Co. (Los Angeles, CA).
RESULTS
T he eight major complications that occurred are listed in Table IV . No death or meningitis occurred. No injury to either the extraocular muscles or lacrimal apparatus was apparent. Each major complication will be discussed in order of occurrence.
Major Complications
Hemorrhage. Six cases of significant hemorrhage occurred. Two patients lost more than 1200 ml of blood intraoperatively and required close observation. Packing was removed on the first postoperative day without further bleeding. Both of these patients had extensive bilateral surgery and bleeding stopped at the end of the procedure. No transfusions were required. Four patients experienced postoperative hemorrhages. In one patient hemorrhage occurred about 1 hour after removal of a very small polyp. The patient (an ENT physician) had been a chronic aspirin user and had failed to inform the surgeon. Platelet dysfunction was apparent on hematological evaluation. The bleeding persisted despite hospitalization with posterior packing and required an anterior ethmoid artery ligation for control. This experience should remind the physician/ surgeon that he or she must take a careful history of bleeding disorders and drugs, especially for aspirin and aspirin-related drug intake prior to surgery. Three patients had delayed bleeding requiring posterior packing after removal of debris and crusting at 2, 7, and 10 days 46 Bleeding from the ethmoid arteries was not apparent in any of the surgical procedures as the arteries tend to retract into their bony canal when injured and usually do not cause any problem. Patients who have had previous intranasal procedures, especially nasal polypectomies, have more fibrosis and vascularity than patients who have not had previous operations. In this series, the average patient undergoing polypectomy had 2.0 previous procedures.
Tissue will often ooze from several sites and will only stop at the termination of the procedure. Unfortunately, the amount of blood loss can become significant over the course of the procedure. The posterior nasal artery with its septal branch arises from the internal maxillary artery and is often injured when the base of the sphenoid is approached. Bleeding is often controlled successfully using electric cautery under endoscopic guidance.
Hard fixed crusts and clots should be loosened or softened using saline irrigations prior to removal. It is better to wait I week for these to loosen rather than to chance a significant hemorrhage. Clots or crusts that are high in the nasal vault or on the base of the sphenoid are particularly dangerous. Usually by the third or fourth week postoperatively all clots have been removed, and the nose is healing well.
CSF Leak. One case of CSF leak occurred during bilateral extensive surgery for chronic sinusitis with acute exacerbations. The leak occurred in the posterior ethmoid area just above the opening into the sphenoid sinus. The leak could be seen clearly with the endoscope and was successfully patched immediately with postauricular fat and tempora]is fascia. Prevention of CSF leak requires knowledge of the relevant anatomy and an awareness of location at all times. While the cribriform plate is well known as a surgical boundary, the posterior ethmoid and fovea ethmoidalis (superior lateral ethmoid) are very thin and may present greater risks for CSF leak. Blindness. One case of temporary blindness occurred as a result of an expanding orbital hematoma. The hematoma, proptosis, and vision loss were noted immediately, an emergency ophthalmology consultation was obtained, and treatment was begun with orbital massage and IV mannitol. Vision returned while the patient was still in the operating room. Timoptic (timolol maleate) ophthalmic drops (,B-blocker) were prescribed to inhibit the production of aqueous humor to lower intraocular pressure. This drug may have systemic effects and requires close monitoring.
Massage reduces eye pressure directly and immediately by redistributing intraocular and extraocular fluids. Mannitol also produces a reduction of vitreous and intraocular pressure volume to a maximum within 30 minutes and lasts 6-8 hours. A lateral canthotomy or Lynch incision was not necessary, but may be needed if vision does not return immediately.
It is important that the eye never be covered when intranasal surgery is done so evidence of hematoma, proptosis, increased eye tension, and vision can be observed. If these changes occur during general anesthesia, immediate termination of the procedure is necessary in order to evaluate and treat the eye properly. An emergency ophthalmologic consultation is obviously necessary (Tab]e V).
Injury to the optic nerve was not apparent in this series but is possible. If this occurs, return of vision is doubtful. hematoma has the potential to cause blindness as in our one previously mentioned case. The most common cause was entrance into the lamina papyracea. If orbital fat is encountered, orbital hematoma will occur. The patient has to be observed closely for proptosis and vision change. Ecchymosis lasted for 7-10 days in my patients and resolved. None had any vision change. Patients occasionally complain of intermittent pain in the affected eye. While it is conceivable that the ethmoid arteries could bleed into the orbit and cause a hematoma, it did not seem to be the case in our series.
Synechiae. Synechiae occurred in six patients and are common sequelae to endoscopic surgery. When the middle turbinate is preserved the possibility of opposing raw surfaces due to surgical manipulation is real. Synechiae occur anteriorly in the nose either between the inferior turbinate and the septum or the anterior middle turbinate and lateral wall. The middle turbinate has a tendency to drift laterally after surgery and may become contiguous with the lateral wall increasing the possibility of synechiae. Two patients required revision surgery
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American Journal of Rhinology to remove the scarring and reestablish sinus drainage. If necessary, partial removal of the anterior turbinate may avoid this problem, especially when the inlet is "crowded" with the turbinate, septum, and lateral wall or the turbinate is hypertrophied. A Surgicel or Telfa spacer, which is replaced at postoperative visits may be helpful in avoiding this complication.
Natural Ostia Closure. The natural ostia in the middle meatus can become stenotic just as with the traditional nasoantral window. Three out of four patients with a stenosed ostia have disease persistence and will require endoscopic revision of the natural ostia. Three of the four patients had extensive initial surgery. When the natural ostia is made, an attempt should be made to leave the posterior and superior margin mucosa intact. Opening the ostia should be performed anteriorly and inferiorly.
Subcutaneous Orbital Emphysema. This complication occurred in two patients and resolved in 3-4 days.
No compromise of vision occurred. Emphysema results when air gains entrance into the orbit from an opening into the lamina papyracea. With increased nasal pressure (e.g., nose blowing, Val salva maneuver, vomiting), air can get into the orbit. No specific measures are necessary to control this problem. Patients should be instructed to avoid nose blowing, sneezing, etc., for 2-3 days postoperatively to prevent this complication.
Tooth Pain. Tooth pain occurred in one patient as a result of canine fossa antrotomy with the trocar and cannula. The patient still notes mild discomfort. Exact placement of the trocar is paramount. It is easy to enter too medially and open into the nose, disrupting nervous innervation to the teeth.
Asthma. None of the fou"rteen patients with asthma had asthmatic problems during or after surgery. This agrees with recent studies indicating that asthmatic 48 patients can tolerate polypectomy and sinus surgery very well. 2 Patients require appropriate pre-and postoperative bronchodilator and steroid therapy as indicated.
DISCUSSION
C omplications of nasal sinus surgery have been described in the past and every otolaryngologist/head and neck surgeon is aware of them. The two recent large studies of Freedman and Friedman indicate overall complication rates of 2.8% and less than 3.7% for traditional intranasal ethmoidectomy and sphenoethmoidectomy, respectivelyY These low complication rates are commendable and speak for the experience of the surgeons involved.
Intranasal endoscopic surgery, however, has had no previous quantification of complications. While complications are mentioned in the publications of Stammberger and Kennedy, numbers are not available. 1.5,6 Certainly, an overall complication rate of 31 % with 10% major complication is unacceptable. However, that the complication rate represents a learning curve, rather than an absolute phenomenon is reflected in a lower major complication incidence of 2% in the latter half of this series.
The performance of quality endoscopic surgery requires appropriate training including initial cadaver experience, similar to otologic training. Treatment of patients who have extensive disease is very difficult with any technique. For limited disease, endoscopic surgery is definitely a useful innovation whose time has come. However, its principles and techniques have to be learned and studied. Only then should a surgeon undertake this new surgical technique.
My complication rate is something an aspiring endoscopic surgeon should study carefully because it reflects what that surgeon might expect in performing this procedure. Experience has allowed me to become comfortable with intranasal endoscopic surgery. The occasional endoscopic surgeon might expect an even higher complication rate in patients with extensive disease. Such cases should be undertaken by the neophyte with considerable circumspection. It is best to accumulate patient experience in patients with limited or minimal disease, who have not been operated on previously. This article should not be viewed as a condemnation of endoscopic surgery, but only represents one surgeon's experience with endoscopic techniques. CONCLUSION C omplications occurring in 80 patients who had undergone intranasal endoscopic surgery have been discussed and described. An overall complication rate of 31 % with 10% major complications was achieved.
Spring 1987. Vol. 1, NO.1 Treatment approaches for these complications was outlined. A cautious gradual approach to intranasal endoscopic surgery is emphasized. Proper training in the anatomy, philosophy, and techniques is mandatory.
